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ABSTRACT: 

PROBLEM TO BE SOLVED: To make an ultrasonic device generally 
usable by 

heating or cooling a filler interposed between oscillators to change 



SOLUTION: When a current is carried to a heating element 6, a 
filler 2 is 

heated, and its rigidity is reduced. When an oscillator 1 is 
vibrated in this 

state, the interaction of each oscillator 1 is weakened more than in 
non-heating, the vibration of horizontal mode of each oscillator 1 is 
strongly 

excited. Consequently, the vibration of horizontal mode is 
interfered with the 

vibration of vertical mode, and the frequency of vertical mode is 
thus reduced. 

Since the frequency of vertical mode corresponds to the oscillating 
frequency 

of the oscillator 1, the oscillating frequency becomes lower than in 
non-heating. Namely, the oscillating frequency can be changed 
between 

non-heating and heating, and even a single ultrasonic probe can be 
applied to a 

plurality of purposes. When a filler 2 having metal powder included 
therein is 

heated by an induction coil, only the filler 2 is heated, different 
from the 

case of the heating element 6 or Peltier effect element, and the 
effect of 

rigidity change of the filler 2 is clearly revealed. 



the 

rigidity 
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